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(54) METHOD AND DEVICE FOR TRAFFIC INFORMATION MANAGEMENT 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a traffic 
information management device which precisely and 
efficiently measures the number of vehicles existing 
between an upstream point and a downstream point, 
SOLUTION: The traffic information management device 
is provided with traffic information collection devices 
300a and 200b provided at an upstream point and a 
downstream point of a road respectively. Each traffic 
information collection device obtains the feature values 
of passing vehicles, the traffic volume, and speeds of 
vehicles at the upstream point or the downstream point. 
Matching is performed on the basis of the feature values 
of vehicles to measure the time required for running of 
vehicles from the upstream point to the downstream 
point Based on these measured time and traffic volume, 
the number of vehicles existing between the upstream 
point and the downstream point is estimated by 
processing with a Kalman filter. 
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Translation of JP2000-306190A (paragraphs [0147] and [0198]) 

[0147] Furthermore, based on the evaluation value, a reliability of a 
calculated travel time (variation error from the average) may also be 
calculated* 

[0198] (2) Error r\(t) of observation equation 

This error is the estimation error of an existing vehicle number. In 
the embodiment, because the estimation is performed from the travel time, 
the estimation error of the travel time is set as this error. For example, if an 
obtained reliability (accuracy, or variation, or both summations, for example, 
standard deviation, coefficient time of standard deviation, maximum 
displacement value from average value, and the like) of the travel time has 
been obtained, this may be set. 
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ii en ~ (1 0) «s^r^t>oT'Ss„ 

[0 0 7 9] ^^-fS 1 0 9£^T, 

(1) - (1 0) ©^ft^nojffiiaiefafciss&fc*!* 

UJU Hftftt*. Xf77"S 1 1 1T% K^SO^M^ 

[0 0 8 0] Xf-y/S 1 1 3T?«ssn&aa»w* 
BH^#fiH-r5 0 Xr-v^S l l 5T*&aS*M©TSP! 
*1?cO)ijioSf|ffBlM^tti1"§n Xr'yT'S 1 1 7T' 

mmmomm c±t. ) *»aiu *©&B»pefc*f 
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1014 



(8) 

13 

2 l^m^< NO'WltfXf-yT'S 1 1 3ICSD*© 

[0 0 8 l] Xr-y^S l 2 l icswr* fttHM* 1 — 
JSRJiLh-e© SsMW** tu yes -pfthtf x-r -y 7 
S 1 1 3^351), NO^MXfy?S 1 2 3^Jt 

'CO 0 8 2] Xr-y^S l 2 3fc*v»T> ft«M*iiif^ 

ticai»ii*»5<ow«i«)rtifix t«f»ns«i^6«> io 

ffieTtfia [ x I +b I y I O^fcJ: DfiMIff^StHL 
CO 0 8 3] Xx-y^S 1 2 7T\ ftfiMMcT^i^l 

7 s i 2 9 t^r^amstcD^xfma^Jb 
ftfrjfflliteft, No-easntf, xrv^s i i 3"\K 

fy^s l 3 l-NSer. 

CO 0 8 4] X7-vfS 13 1?, ±ffiJ^fc"FflfJ&& 20 

©UnWWffr*. XT'y/S 1 3 3W<iiHai 
n . WTT? S *»««WfeSn, YES T?fcfttf Xt >y 7 
S 1 S7TlMiHfiftJl9ft*:fc , r4 0 £fc* NOT'Sn 

9NORn7ii%, *bT, Xx-y^S l 3 71?j|GR* 
COOS 5] Xr-y 1 3 gTWSfcff&Sf^T© 30 

a&ntfxf-'y^s 1 1 i^mo, 

vy*-y#iWJ8iAl£na. YEST-gtlif, Xt^S 
1 4 1 'vSie. 

CO 0 8 6] Xt^S 1 4 1 t*V»Tv IBSLfcS? 

fc«S?nfc©T*^ntf, xf^s 1 4 7^i§c?„ x 

f-y^S 1 4 5T'NO-egnf£, 1 5 l'Sjl 40 

— ^*#!Sf § 0 Xf7^S 1 5 3 TftHB^+VJfcJfeff ■ 

fitjtf*. Xr-y^S l 5 5"PfflS«*iftlKfifl*IHI*S 

[0087]Xr^7 = S14 7 "Hi, ffffitttf&K/h* 
< SSftlSStf 1 ©m©#T'£SMffi;g$n, NOT 

anifx-r^s 1 5 i^m&o y e s T-&fttf , xt 



#iff12 0 0 0-3 0 6 1 9 0 
14 

CO 0 8 83 ft*, Xr-y^S 1 4 3*J:tf S 1 4 5T- 

mnv, t-^t ©«t Has lt+#k*2 v^esa 
tffeSo fcLfe+7>M^<ft^£OT*26nif, ^©a@ 

CS 1 5 1~S 1 5 5) * 

CO 0 8 9] **ft©fl5JW£*V v T'tt, COiSfcLT 
5&<0T'<fc3 CS 1 4 9) . 

[0 0 9 0] fcfcAlf, m 1 3**SSLTfitPill«ffl*1* 

CO 0 9 1] CtUittLHl 4T'^5n§i-5tB i Ffiififi 
<0+»/hSV<BS|^ftv^ (A) ^ ttftflfflU* 
;L-©S*£3*g3" CB) fcl±, ^^HlWlfcttT'Ott- 

LfettfTOlffla£ i Hafc1IWr«Efc"l?, c^MHte* 
CO 0 9 2] W±©<fc-5fc, ^SS^HC&^T&V 

Co 09 3] (n cmteWKf 

® JHfjWffl^Bo^ti (y) 
(2) ffigSffii5iJ*#fiLfc-r-# 
ftfe, ^cD^-^tS-Jv^T, «T©S (1 

CO 09 4] 

can 

2 |^n(4x| + b| y |)j/n • •«> 

CO 0 9 5] Sfe, 3 (1) ^fe^T, I£i?£B^Wfc 

m mvmmm* imt § tc ^>(omx- & % , 

CO 0 9 6] Sfctt, ±SC03t (1) £fUT, 'F^© 
5^ (2) 41^Tfeit\ 
CO 0 9 7] 
CS2] 
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15 



X |^n(« 2 +by s )J/n 



•C2) 



[0 0 9 8] ftfc S (2) iCfcl^T, a. b»&ggl 
[009 9] [SB 2 OiW Sg 2 OSISKWggit 
flBtraCTSSftAccPOKWJilKSS^^ B20 

[0 10 0] (1) m<9&@^ffi£:cnfcftjSt£ 

0) warao-rn (x) 

© JflftBtoJfr&o-fn (y) 
(2) aB^ffiaKHHSLftT^* 

© aB^Miaowsa-r nsfctsv ^pstswrfn ( y 
« ) 

Hi SB, ftSTOoJIHft«fh*ll»!jr*ft»oa'P* 

[oioi] TWHUte^TttfcEWWBj^fflitt 
•fx SimPil'A. D, C, E, FCDJH 



(9) ^120 0 0-306 1 9 0 

16 

*fc^«ti-So rafc-s* S@WA, C, D, £. F 

o^h^ntom&a. K 3, 2, 4. 5i:*5o Ctl 
fc«J:*K ^B^SdtOWfflSftZtt^ A, C, D, E, F 

wvenr-, o, o. 2. 1, itaa, 

[0 10 2] Hi 6~Bl 8t±* W>2<D^Mcommc%i 
tt5MK$5SPffB(l5<'X-r Atf frfc 3 ffi3^T7 
-V-hT-^So &F££©7n— f^-htflll 0~^ 

1 2(C^tlS7P-^-htEft5jSfcOV^T^W 

10 [0 10 3] £1% 01 6 0ftlJTO>aMW»Jfc*Wl 

atossats (s 2 o 9) cDftctta*M^^ffi^ 
V%*j£UB£rsJWl (S 2 i 0) ^frftbns. c 
ftli s MfWfcti&H*HHte>BfS0fft (y. ) 

[0 10 4] 01 8<0Xr?7*S Z47r-lI^T 

[0105] 7 7°S 2 5 7T'®2fKf&l£'f £L£tf 
5 79 *>?£GSfi&ir SJ&SiVrftfctX*. Xf-y 7" S 

2 5 97, ^ftB?ffifeJ;0*#lM$M^r-^^tb 
*. 

[0 10 6] XT-y7"S 2 6 1 "C'JMTCDS (3) Sfcti 

(4) fcAo^oaip^fcfei+^sfiifii^ttjt-aja' 

[0 10 7] 
[S3] 

■■•(3) 



°X :feP«WlB©|ftSt 



X |»2iit« a + ty t +c« a )j/E+S (dy 2 2 )/(n-l) 



...(4) 



[0 10 8] &*5s ^ (3) fejcff C4) fc&^T, S 
tta, b. c, dtt^jgifcBaoaM©IHaE*fiS^fc* 

[0 10 9] XT-'y7°S 2 6 3£fcV>Ts T^T^feffi 

If XT' y 7 s S 2 5 9 "4Kb* YES T-gtUf ? 7° S 
2 6 

[0 1 1 0] X^'yfS 2 6 5fc*vv^ -r^T^Hfi 
T^t WmMfc^TmSht&T L feWJlt! ft. 
N 0 T'&tUfXT -y 7* S 2 5 7 »3 ; YES Thtlli 
Xx-yT'S 2 6 7-NfStJ, 



[0 111] Xrv7°S 2 6 7K$B<AT\ fKMSPS/h 
[0 1 12] ElflDJ:5K:*^fi6<D«fliK*V''Tti, fflffi 

[0 1 13] ttfc, ^SBfiOjeaSHCfe^Ttt, WMBtf 

[0 114] [^30HMCDM 01 9B*f8«©« 
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1016 



(10) 



17 



SMM^m (3-f;l/) 231a, 231 b, 233 
a, 23 3 bA>51M£ft£„ 
[0 115] ZL<Om&<DBmfcl$^rit, Ar-T-RSffi 

[0 116] fcfcfctf. >V-^Hlji«ft|»2 3-3 at 10 
ft& 2 3 3 b *m 1 /b-7\ ;V-7JJ?iBSaHlgS 2 3 l 
a£ft{J2 3 1 b*a2/U-ytr5t> TKiSA^SSft 

CO l l 7] R*g!l t ■ i£S£" l ;V-7cDA;bX£0±E.K^5 * 

V = 1 1 / C L a — t » ) 

1,- {v Cti- t,) -r-} /2 

CO 1 2 0) $*5, 3**»OJPffifCtel^TttiB»<i!3tSa 

g^-y^>^icffl(/^Tv^fci6. ^taao-fn (x) 

0{ftfcLT^h^%ffl^S<&|g#<&3« £ft, K 
(2) Cf^uTJ^TfJ)^ (9) ■ S (4) CftATS; 

(i o) %mv%&iK.t%t&\,\ 

[0 12 1] 
W4] 



1; |min(ax T x+by 7 )|/n 
2 |aSatx T x + Vjr a +cz 3 )J/n+£ (dyj 2 )/(n 



30 



-1) 

•do) 



[0 12 2] cn&OSfc&^Tx 1 t±s "^h 

ilMt £tf $g£ fc f#6 ftft 7 4 Ff- 2 0M£ 
^"To 40 

[oi23] n 2 2 it,- jjm&jft cmuwM& 3 *ti 

&#7^7^iu) c*»*««fi©*a«iRti8J*ili:0 

mm&mrfvycMi 0 , 11 2 3 i*nm& mn&m 

t^yz'fc&o dtiB© lasfflus fcTaaus t ©kk 
li&s^v^T 1 , »«j*-7^^ citfjMwr^v 

•^TWGEtS. £ft* ^©x-^1±¥P©Mj*W 
km§|T*^5 s 50 



WMZO 00-30619 0 
18 

A. tt£Ttf&jS**LTva. *ft, B#Mt 

3 ii^2;W-7©^;l/X©Vi±*^J^, B&ft< Hit 

[0 1 1 8] Ctt&OBWlti ~t< ttm«^H2 It 

f^'it, B*PiVtf»l ;l/-7'fc^bM^ftltfj& 

j£#7Ptc £fc, PfS0t 3 a$MVA^2;l^-7^Mb 

[0 1 19] <L<IT\ ;l/-7^W^t3<D.I1l* r . 
fc U *Hf0*S* 1 . ■ U * 1 2 ;l/-7a£ 

- (7) 
- (8) 

[0 12 4] H**KlbTfc*>«J:5fc, -JiLT^:ft 
$5a*W„ *ft> f3#H©$tti 

ft, ftffimtit* 1SCWWE5W*4^fc#«.5n* 
ft 46, iiifrVn & 6tf^a» * SfttB*:*? * 

[0126] aft, m^&nw&v^ft, Mttiti. 
SS©^v^7^v7©m »iASaiSO^v^>7 
>7©^a5T'lis m^M&^<^i>^n^nb, U 
•«Jfiji[tLTttffSb<4V>o ^fts *B(±^S*©i 
frflW^ft 0 fiv^ft J&, St«*ff4 a Kttff S b < ft 

as^tbnsv^ 

[0 12 7] #HJ|BKttia»K**tafWT^ ±jMW& 
km-1 Okragg) , aB*M««ffift^tb^f < 
VTB, MAtHSPtta^: lo-f-oT^ 1 ?, ^©^Affl© 

^oj&ff#it^«Sbfta ^^ffl-rnrao* < 

[0 1 2 8] ftftL, S®a*>^<^^. Sf-rS^Sft 

ttiaabmeiTfjftjBWfes 0 tts uftBsnw^a, -tm 
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1017 



19 

fweu * wag a*jjLht m<D%.mmm&m 

[0 1 2 9] tfc. WMftKftLTIi, HHttfctt h 
$Pa©^Attiatf^o LfdibT, *!WK>tH©gg: 

c o 1 3 o ] ess 4 fc^Mojgjs] ^ 2 4 it, jmrnv 

16 4 ©^©J^fc&tfSil&SffiWiW^XxA©^ 

2 5 1a, 251 bfr6i««n.i, 
[0 1 3 1 ] C©3teSSOj5»fc*V^T»±» *^7251 
a, 2 5 1 bfc*&JiWUSfcTattjfllKtel/^T*PlO 

[0 13 2] cn6«D*R0#lHSfcl4*0*©*- 
©f#®aic8^T, 8 1 ©i«»W&flM3itf£2 om 

[0133] DB 5 ©*Sfi©jgag] SI 2 5 *3S$© 
SSRtfTUy^H-P**. B*#SRLT, ***©$£ 

«a^iim^g2 o o t LTtmMswm 

[0 1 3 4] 02 8tt. **»«5^BK*»t*5BBB5Sl 
iffi'If*giKSl&E2 0 OttiiiKRKattsnftv-i'^ 2 7 

l a, 271b fcT-i'^^eos^iaats -wi 

SIS (SPEM&W 272a, 27 2 b fcfi»5fiWi* 
ft§ 0 ^*271a, 2 7 1 bCJ:<SlitfSfr&±ifti!& 

&ens 0 

[0 13 5] xM^teyZ—l 0 0fc33^T&, $M 

[0 13 6] ^WlOJSflSfcfefTttWiiqi^fTtSi: 
* ±5^7 ^ y ^*fr4 5 C * 5 ft 

fig * < «o«!i*«KlMf B»M*IWir * c 

[0137] [R 6 SI 6 ©lSSi©JBS[£ 



1) ^2 000-3 0 6 1 90 

20 

§12 o i a, 201 bfcfwt. ^msnsssm^m^ 
ens. jesmsiSDStiOs ±»ttT»£i: 

[0 13 8] $iS©W«SfcLT\ *Ktf*l&& 

[0139] 08 7 ©!?!!©» % 7 ©Hffi©^$l£ 

332 0 1 a, 2 0 1 btftiT, v^^nSSSlSajSSil 
[0 14 0] v^nSSHRiigSHiiSfcAO* ±»f«ua 

[o 1 4 1] *ft» mmmmtbx, 

iSS©5fcffi*W&Ki83Ef§ c fcT, *WJS3fl» 
20 ©ftM^yfcft^fctSfr^ £M©$iiitfSiSJ&fc] 

3fti&5fc©T*£5 0 

[0142] [^sconffiossi] ±&<D$m<?)&m-c 

[0143] QB 9 ©*fi£©^SI] £ fc. mzi KtkZ 
n^i ; 5fcmffiV^ei&JiyX7 L A2 0 1 a, 20 1b 

40 

[0 14 4] [±iS©ftW«)»fll©*»0ll >iS 
©^©J^BS^feV^Ttts ±^ittjS©fflii¥liEi ; &fi¥fc 

¥tc LTs ±ii(Waj£©jft*©5ijl*S t ©^ y 

[0 14 5] B3fe c fclf : ^4©*SI©^^^^ 

50 r, M*IWWSi:UT«Hfl-r*ctfctft*^ v-y^ 
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(12) 

21 

v ^aKi©ttfi*ift" ft* ft ft, tn>jM&tffi 

(ft t ?Ll±**Si h ^ y ^ft if) Sfctt-SttKTO KH' 
[0 14 6] ft*5. «H*fi»S'*fti:*CftVrm 

5Jl^li*l«©&ttfii:4S*K LT, jMBoitfetr s 

»(B^fi|®a!W*«ft4«fc5KUTt±t\ 10 
[0 1 4 7] *ft, WffitttfirJv^T, smsnfcjw? 

CO I 4 8] *6fc, Dfefrli*IS*5t*lT5J98l«. & 

[0 14 9] Sfc, JK^IBitlilBf SflJdtt. jfiBBf 

[O 1 5 O] J ft, ffifTB*fW*Saf51JJ3»4v hM* 20 
A t FSfWfej^ fc ©fflTflrt«l Oft* £ & 5 jttKfc 5 

[0 15 1] £ft, ffifrlfH«trai?«AJIi& ±«* 
W, 

[0 15 2] «6t, *l-*S-0*ltO»»T*IBL 

teurt.J:^ a 30 
CO 1 5 3] ft*5. ^©m^m-fj^xAtcfcv 

afiwu-fe^^— i ooidsfcu sawwHiy^-i o 

0 T*iftBtn% EoltHMSMft 3 21 £ ltcb\ x 

sut^Hx^ss 200 orsTfim^ *> & o , £3 
'is§fBiK*SE2 o otc^v^ff^^tfaiMa^H^ 

tfft^TfeiV\ £ ft, 9J»K±El«Lfc£ttft«S 

co 1 5 43 1 ft. «m«D^at, wsiPBiaaafesv^ 
v^tstcti. #&go**v6 nfcs^wu^t ft t 

[0 15 6] ft&, «l^3Pfflt*V^T»«W*B»!l*«6 

CO 1 5 7] £ft, fttittfamiS^'tvU-i:^*^ 
Sfiiastfisif^i:*)*^***^^ ttfT?t«„ 4ft. 

ytf t v Y * niS$)$jP3J£Sl8&i: (tN« t S> so 



$1582 0 0 0-3 0 6 1 90 
22 

****** cfc^TtS. SSfc* (6i®A*l 

* 5 ft ft. ±Mi&6 fcTSES&jS t tefc^TSSS: S -fe y+f 

[0 15 8] ftfc, ^astift^w^oeisK^mtti 
3 KLTfcJ;v\, ctiti, Y-yfy^bO, 
SftH t MiftF^^ft 6 tift fc* K, M# t ?OM7 

V (y) tt*BMf6o*Kliau WTOSC (11)1? 

&b£tl* 0 

[0 1 59] 

as] o 

t(y» -Td) 

V (y) = i2l -0D 



[0 16 0] ft&\ ^ (1 1) fc*^T, n&. *ffi© 
SS^STo S(ll) WRfc&nfHWMWW*^!* 

if, mmmm^ 03*n»**) i:#**tt£o 
[oi6i] [sm©#ttfc*w-*»*]jd*©*ii©» 

■T*o 

[0162] (l) ±ffiKbA t TSElfijS k te* 
^TS*ffi^®Wft4*SI[SA^, *ffiW^*J:l/T©v 
yf-y^coSlittS^^l^bTi^fcft, jSAtbSSia 
■^ifiS WW t WSf^lW^Rllte t ft 

«« fft. cnc*^fflgijo^o-Stt36i^T*a: 
< t t, , mown Mi®m w»acogHa 

[oi6 3] (2) ^mstbTti, as*, 'mm 

ftgcffl-e*to?n*g«ffl^*ftft. Si€l9*orti±* 

[o i64] (3) ifffis?? t lt, #ma©-rn* 
itFffiPSai^&o-f tT^x-Sftft, 3^ 
gftSJM^^r-^*a 

[0 16 5] (4) ^-v^-y^OSiim^ft^ftft. 
^ y ^o^^A 1 & fl- LT v ^ ft ft , *Sgo ^tHBSW 

[0 16 6] (5) JSEfrffMOSHBltttts *o« 
fli^'JffiL^f<ft ; 5o 

[0 16 7] (6) 3g5 0*S60»SIOA5Kiii*ai 

agg*fflf5t, itttftiftija^s&tttH'rsctA^ 
ft^ z. tx\ £ommmfa±?%zttt'?z%<> 
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23 

[0 16 8] [851 0®*»4>$aB] W7fcifi^**fit 

G)?M<Dfflfim$ T fc goVT, ±$gft& k TSUfius* £ © 

S„ fife, ®8*«fctf»9©:fe8i©}BS&©£ ; 5lC, t> 
7-y 7"'J V^fcffi^TjfeffiiSiafcgjH t 

[O 1 6 9] H2 8*#gaLT % ±Pft£i tTfii,S 
i + 1 fcj*fclWtf&D, *©IW©fiEf7lftHA t ■hmZT* 

wtd t - t ( t ) ~ t <Dmz±mm& i £® 

»Lft«Bt LtfitSSflSQ-™.. ') 3b\ BtgiJtfcfc 

v^te^ i ~ i + 1 *-pfc^uft*wo^afcffiSf 

[0 l 7 0] 'HWfc. WBt-t + T ( O ©fflfc'HSt 



i&s i + 1 *a*Lfc«R CF*a»s 

«£5iiSH\ ±^£©&©T-feT?5m'S©£>©T?t ) ^ 
[0 1 7 21 H 2 914s *ji£8t«)»JSfcisH-*S!8aa 

£££!intffiie&$ElEt2 0 0a, 2 00 btfiStf &n 

So 

[0 17 3] £j£ffi$lB££g2 OOa, 2 0 O * 
E (O) = (Q./V.+Qd/Va) 
fcfctt, E (O) OffltL-CS^^ffi^f-tXLT^J: 

V\ ^rnKtTt, Stt«Wi«lllffifca^*7-f^ 

[0 18 0] Xx>y7S 1 0 4T% ^«M*ti, flft 
JE©lrOTJBfcftofcjWra£*n*. ^LTs YES 

fcftst-eftsrrs. x^-y^s 1 o6?\ ±?KiM& 

E2 0 0a. 2 00 bfc*t>SHHl£ft*. &fc» Xrv 

7 s 1 0 8 -psu 1 ~m 1 ©*st©««o v-^r t^j< 

PHHIT#|WH*ft*, * 



(13) ^2000-306 1 9 0 

24 

1 * b &ftott8ffi!f&±!£0>JB 1 ~ar 7 ©&&6©^©^ 

[0 17 4] Sii^l|^SS2 OOa, 2 0 0 bfct, 

v, k, tmvm&t&L (sms) q. . 0^ tmm. 

[0 17 5] Jp133©#1&Sfcg-^T\ ±$Mfr£T 
S)Bfi^i£-POflEfi»»BBT* t 3lt»6nao *LT, £33 
Q. , Q< 3o£tf^TB^Tfr&, ±Sl*^kT«t^ 
10 k©fH©]pW©ft£l^Etf:3i«>&ft«. 

[0 17 6] SS 4 ±32©!!' 1 ©*ft$fflS«c*tf 
jMMHl8BKittff2 0 0 a, 2 00bSfflV»5k, Ipffii© 

aftfiMgfcSfcsefctfT?**^. <:©£«>* Hi©* 

Sg©fBS£fc&tf § gjUMWUfcttl 200 a, 200b 
[0 1 7 7] El 3 Ofcfc* **jfi©»»teUBH-«attBSSi 

ss 0 mmmbx. x^-y^s ioot, #JHi££*' 5 

20 fffcfcftSo Xf-y7S 1 0 2T\ *f5©#ft£HSE© 

fi»Hres«E (o) ^46&n§ 0 

[0 17 8] «raajBtts iffi1ifc>fr5>ft^©T\ fctfctf 

Jta^fcTiiftfifctfeW-axsiSQ, , Q- ks * 
moss v. . t. ±m$&£-mmt<oM<DE. 
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